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METAL BACK LAYER FORMING DEVICE 



TECHNICAL FIELD 

[0001] The present invention relates to a device for forming 
5 a phosphor surface with a metal back, and more specifically to 
a metal back layer forming device for forming a metal back layer 
on a phosphor surface of a flat-panel image display device such 
as a field emission display (hereinafter referred to as an "FED" ) . 



10 BACKGROUND ART 

[0002] Conventionally , for the phosphor surface of an image 
display device such as a cathode ray tube (CRT) or an FED, the 
structure of a metal back system having a metal film of Al or the 
like formed on the inner surface (surface on the side opposite 

15 to the face plate) of a phosphor layer has been used extensively. 
[0003] The metal back system aims to reflect light emitted from 
the phosphor layer , which is excited by electrons emitted from 
an electron source, to the metal film (metal back layer) so as 
to send emission energy to the front surface of the face plate 

20 more efficiently, and also to give electrical conductivity to the 
phosphor surface to make it function as an electrode. As a simple 
metal back layer forming method, there is proposed a transfer 
method which forms a metallized film on a film to which a release 
agent is applied and transfers the metal film onto a phosphor layer 

25 with an adhesive agent (for example, Patent Document 1). 

[0004] According to the above transfer method, a nondisplay 
region around the face plate is masked by a method of adhering 
a masking tape or the like, and transfer is performed by a hot 



stamp method that presses the transfer film while heating. And, 
for the hot stamp method, there is a frequently used method that 
a metal film is formed on a base film, which is cut to a prescribed 
size, to produce a transfer film, an adhesive agent is coated onto 
5 the metal film of the transfer film by special coating equipment, 
and it is dried. 

Patent Document 1: JP-A 63-102139 (KOKAI) 

SUMMARY OF THE INVENTION 
10 Problems to be Solved by the Invention 

[0005] But, the above-described transfer method requires a 
large amount of labor and time and had a problem in view of a 
production efficiency . 

[0006] And, if the transfer film had wrinkles at the time of 
15 coating the adhesive agent, uneven coating of the adhesive agent 
was produced on the wrinkle portion. In that case, there was a 
problem that a homogeneous metal back layer could not be formed 
in the subsequent transfer step because the uneven coating of the 
adhesive agent appeared as unevenness of the metal back layer. 
20 [0007] Therefore, it was necessary to devise a way of 

stretching the transfer film in the adhesive agent coating step 
to prevent the generation of wrinkles on the transfer film. For 
example, where a method that fixes the transfer film by using a 
masking tape or the like while pulling the film edges is employed, 
25 the stretching work was variable depending on a level of skill 
of a worker, and it was hard to provide the transfer films with 
quality of a prescribed level or higher. And, if the transfer 
were performed without avoiding the production of wrinkles on the 



transfer film, there was a problem that the wrinkled portion of 
the metal back layer was cracked or the metal back layer could 
not be formed properly, resulting in a decrease in a yield. 
[0008] In a case where the transfer film to be processed was 
5 in the shape of a rolled sheet in the initial state, static 
electricity was often produced when the transfer film was 
withdrawn from the roll or pressed by a transfer roller while 
heating. And, if the transfer film were 

electrostatically-charged, foreign matters contained in the 
10 peripheral atmosphere adhered to the transfer film, resulting in 
a problem that the adhesive agent was coated unevenly or the metal 
film was transferred defectively because of the foreign matters. 
[0009] The present invention has been made in view of the above 
circumstances and provides a metal back layer forming device that 
15 can improve production efficiency in a step of forming a metal 
back layer. 

Means for solving the Problems 

[0010] According to an aspect of the invention, there is 
provided a metal back layer forming device, comprising a film 

20 withdrawing mechanism which withdraws, starting at one end, a 
transfer film from a wound body of the transfer film formed by 
applying at least a metal film onto a base film; a film carrying 
mechanism which carries the transfer film withdrawn, starting at 
one end, by the film withdrawing mechanism to the downstream side; 

25 a transfer mechanism which transfers the metal film via an 

adhesive layer by heating while pressing the transfer film carried 
by the film carrying mechanism against a phosphor surface disposed 
on the face plate; and a film winding mechanism which winds while 

3 



peeling the base film from the transfer film from which the metal 
film is transferred by the transfer mechanism. 
[0011] The metal back layer forming device of the present 
invention can comprise an adhesive agent coating mechanism which 
5 coats an adhesive agent onto the metal film of the transfer film, 
and an adhesive agent drying mechanism which dries the adhesive 
agent coated by the adhesive agent coating mechanism at the 
previous stage of the transfer mechanism. And, it can further 
comprises a wrinkle-removing mechanism which removes wrinkles 

10 which might be produced on the transfer film on the downstream 
side in the vicinity of the film withdrawing mechanism and in the 
vicinity of the disposed position of the transfer mechanism. And, 
it can further comprises a static elimination mechanism which 
removes static electricity from the electrostatically charged 

15 transfer film on the downstream side in the vicinity of the film 
withdrawing mechanism, on the side of the surface of the base film 
opposite to the adhesive agent coated surface of the transfer film 
on the downstream side of the adhesive agent coating mechanism, 
and in the vicinity of the disposed position of the transfer 

20 mechanism. 

Effects of the Invention 

[0012] According to the present invention, the step of forming 
the metal back layer realized by transferring the metal film and 
the adhesive layer on the transfer film to the phosphor layer of 
25 the face plate can be substantially automated, and production 
efficiency can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0013] Fig. 1 is a diagram schematically showing the metal back 
layer forming device according to an embodiment of the invention. 
Fig. 2 is a sectional view schematically showing a state that a 
nondisplay region of an FED is masked and a transfer film is 
5 disposed on a phosphor screen. 

Fig. 3 is a sectional view of an FED provided with a phosphor 
surface with a metal back formed by the metal back layer forming 
device shown in Fig. 1. 

10 Explanation of Reference Numerals 

[0014] 1 ...metal back layer forming device, 2 ... film withdrawing 
roller, 6 ... adhesive agent coating equipment, 7 ... air blower, 
8... drying machine, 9 ... turn roller, 10, 11, 19... static 
elimination equipment, 12 ... transfer roller, 14 ... slide table, 

15 21 ... FED, 22 ... phosphor screen, 29 ... metal back layer, 2 6a ... metal 
film, 2 6b ... base film, and 2 7 ... face plate. 

BEST MODE FOR IMPLEMENTING THE INVENTION 

[0015] Best modes for carrying out the invention will be 

20 described with reference to the drawings . 

[0016] Fig. 1 is a diagram schematically showing the metal back 
layer forming device according to an embodiment of the invention, 
Fig. 2 is a sectional view schematically showing a state that a 
nondisplay region of an FED is masked and a transfer film is 

25 disposed on a phosphor surface (phosphor screen), and Fig. 3 is 
a sectional view of an FED provided with a phosphor surface with 
a metal back. 

[0017] As shown in these drawings, a metal back layer forming 



device 1 is a device for forming, for example, a metal back layer 
29 of an FED 21, and transfers a transfer film F, which is formed 
long, while carrying it. This metal back layer forming device 
1 is provided with motors for applying a driving force to various 

5 types of rollers for carrying the transfer film F and has a back 
tension function for tensioning the transfer film F being carried. 
[0018] Fig. 2 shows a state that the transfer film F is disposed 
on a phosphor screen 22. In Fig. 2, reference numeral 2 7 is a 
face plate, 22 is the phosphor screen, 23 is a peripheral black 

10 matrix, 24 is an outer frame part, and 25 is a masking tape. 
Reference numeral F is the transfer film, 2 6b is a base film of 
the transfer film F, and 26a is a metal film. A release agent 
layer and a film adhesive layer of the transfer film F are not 
shown. 

15 [0019] The metal back layer forming device 1 is mainly 

comprised of a film withdrawing roller 2, a film wrinkle-removing 
roller 3 which is disposed on the upstream side, a film 
wrinkle-removing roller 5 which is disposed on the downstream side, 
an adhesive agent coating equipment 6, an air blower 7, a drying 

20 machine 8, a turn roller 9 which changes a carrying direction of 
the transfer film F, static elimination equipments 10, 11, 19, 
a rubber transfer roller 12 which presses the transfer film F 
against the metal back layer while heating, a slide table 14, a 
film holddown roller 15 which is disposed on the upstream side, 

25 a film holddown roller 16 which is disposed on the downstream side, 
tension rollers 17, and a film winding roller 18. 
[0020] The film withdrawing roller 2 is a roller which 
withdraws, starting at one end, the transfer film F from a wound 



body which is a roll of the transfer film F having the metal film 
26a formed on the base film 26b with a release layer interposed. 
The film wrinkle-removing rollers 3, 5 are rollers, for example, 
expander rolls, which remove wrinkles by pulling the transfer film 
5 F being carried in its width direction. Here, the film 

wrinkle-removing roller 3 is disposed on the downstream side in 
the vicinity of the film withdrawing roller 2, and the film 
wrinkle-removing roller 5 is disposed at the periphery of the 
disposed position of the transfer roller 12. 
10 [0021] The adhesive agent coating equipment 6 is a device for 
coating an adhesive agent onto the metal film of the transfer film 
F and has a bar coater roller 6a and the like. The air blower 

7 blows air of normal temperature (20°C) to the transfer film F 
on which the adhesive agent is coated. The drying machine 8 blows 

15 hot air to dry the adhesive agent coated to the transfer film F. 
The turn roller 9 reverses (turns back) the carrying direction 
of the transfer film F. Various types of rollers including the 
turn roller 9 carry the transfer film F which is withdrawn, 
starting at one end, by the film withdrawing roller 2 to the 

20 downstream side. The static elimination equipments 10, 11 remove 
static electricity without contacting, which might generate in 
the transfer film F being carried. Here, the static elimination 
equipment 10 is disposed on the downstream side in the vicinity 
of the film withdrawing roller 2, and the static elimination 

25 equipment 19 is disposed on the downstream side of the adhesive 
agent coating equipment 6 and on the side of the surface of the 
base film opposite to the adhesive agent coated surface of the 
transfer film F. And, the static elimination equipment 11 is 
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disposed at the periphery of the position where the transfer 
roller 12 is disposed. 

[0022] The transfer roller 12 is a rubber roller which presses 
the transfer film F against the phosphor surface ( phosphor screen ) 

5 22 of the face plate 27 while heating. The slide table 14 is 
disposed at a position opposite to the transfer roller 12 with 
respect to the transfer film F, and the face plate 27 on which 
the phosphor screen 22 is formed is placed on it. Besides , the 
slide table 14 functions as a support base when the transfer film 

10 F is pressed by the transfer roller 12 and is movable in a normal 
carrying direction of the transfer film F and in its opposite 
direction. The film holddown rollers 15, 16 press the transfer 
film F being carried against a carrying guide side (not shown) 
to restrict a carrying position in the thickness direction of the 

15 transfer film F. The tension rollers 17 apply a prescribed 

tension to the transfer film F being carried. The film winding 
roller 18 winds sequentially starting at the leading end in the 
carrying direction while peeling the base film 26b from the 
transfer film F undergone the transfer processing. 

20 [0023] Here, a structure of the FED 21 to be produced in this 
embodiment will be described briefly. 

[0024] The FED 21 has a phosphor surface with a metal back, 
and to form the phosphor surface with the metal back, for example, 
a stripe light-absorbing layer (light blocking layer) of a black 
25 pigment is formed on the inner surface of the face plate 27 by 
a photolitho method. Then, a slurry containing a ZnS-based, 
Y 2 0 3 -based or Y 2 0 2 S-based phosphor of individual colors is coated 
and, dried, and patterned by the photolitho method. Thus, a 



phosphor layer of three colors of red (R) , green (G) and blue (B) 
is formed among the pattern of the light-absorbing layer to form 
the phosphor screen 22. The phosphor layer of the individual 
colors can also be formed by a spray method or a printing method. 
5 And, on the inner surface of the face plate 27 , the peripheral 
black matrix 23 of a black pigment and the outer frame part 24 
of a silver paste film are formed on a nondisplay region around 
the phosphor screen 22. 

mn^m Thon tho mactinn i- ar\t=> 95 is adhered to the nondisplay 
10 region, where the peripheral black matrix 23 and the outer frame 
part 24 are formed, to cover the outer edge portion of the phosphor 
screen 22. Then, the transfer film F, which has a release agent 
layer, the metal film 26a of Al or the like and a film adhesive 
layer stacked sequentially on the base film 26b formed of 
15 polyester resin or the like, is disposed on the masked phosphor 
screen 22 to transfer the metal film 26a. 

[0026] Cellulose acetate, wax, fatty acid, fatty acid amide, 
fatty acid ester, rosin, acryl resin, silicone, fluorine resin 
and the like can be used as the release agent for the transfer 

20 film. They are appropriately selected and used depending on a 
peel property between the base film and the protective film to 
be described later. As the film adhesive agent, vinyl acetate 
resin, ethylene-vinyl acetate copolymer, styrene-acrylic acid 
resin, ethylene-vinyl acetate-acrylic acid terpolymer resin or 

25 the like is used. Besides, the protective film, which contains 
thermosetting resin, thermoplastic resin, photo-setting resin or 
the like as a base and a softening agent blended, can also be 
disposed between the release agent layer and the metal film. 



[0027] Then, a method of forming the metal back layer by 
disposing the transfer film F to extend from the phosphor screen 
22 to the masking tape 25 of the nondisplay region and transferring 
the metal film 26a by the metal back layer forming device 1 of 
5 this embodiment will be described. 

[0028] First, the transfer film F which has the metal film 26a 
formed on the base film 26b with the release agent layer interposed 
is wound into the shape of a roll on the film withdrawing roller 
2. Air having an electricity removal effect is blown to the 

10 transfer film F, which is withdrawn from tjhe film withdrawing 
roller 2, from the non-contact type static elimination equipments 
10, 11, 19 to remove or decrease static electricity charged on 
the transfer film F. Here, if the transfer film F is 
electrostatically charged, there are adverse effects that 

15 surrounding floating matters (dust and the like) are attracted 
by the transfer film F, and the resultant deposits cause uneven 
coating of the adhesive agent when the adhesive agent is coated 
later. Thus, the adhesive layer becomes defective, resulting in 
that a normal adhesive layer cannot be obtained. Such adverse 

20 effects can be suppressed by the static elimination equipments 
10, 11, 19. 

[0029] The electrostatically-charged transfer film F from 
which static electricity is removed is slid along the film 
wrinkle-removing rollers 3 , 5 to remove wrinkles from the film 
25 surface. The adhesive agent is coated by the adhesive agent 
coating equipment 6 onto the surface of the metal film 26a of the 
transfer film F having passed along the film wrinkle-removing 
roller 3. As a method of coating by the adhesive agent coating 



equipment 6, a coating method using a gravure roll, or the like 
can be adopted other than the coating method via the bar coater 
roller 6a of this embodiment. The adhesive agent formed on the 
metal film 26a of the transfer film F by the adhesive agent coating 
5 equipment 6 is dried by the air blower 7 and the drying machine 
8. The drying machine 8 blows hot air. And, it is desirable that 
a velocity of airflow of the air blower 7 is decreased, and a 
velocity of airflow of the drying machine 8 is set high. 
[CC3G] Air having an effect of removing electricity from the 

10 static elimination equipment 19 is blown to the side of the base 
film opposite to the adhesive agent-coated surface of the transfer 
film F to prevent the surrounding floating matters (dust and the 
like) from being attracted by the adhesive agent-coated surface 
of the transfer film F in the adhesive agent drying process, and 

15 uneven coating of the adhesive agent due to the deposits can be 
suppressed from generating. 

[0031] A series of steps from the withdrawing of the transfer 
film F to the coating and drying of the adhesive agent is linked, 
and a carrying speed of the transfer film F can be set in a unit 

20 of 0.1 m/min and adjusted in a range of 0.1 m/min to 10 m/min. 
An adhesive agent coating time can be set in unit of 1 second. 
And, a coating length of the adhesive agent to the transfer film 
F can be adjusted by setting the adhesive agent coating time to 
a given value according to a relational expression (adhesive agent 

25 coating length= [film carrying speed] x [adhesive agent coating 
time] ) of the carrying speed of the transfer f ilmF and the adhesive 
agent coating time. 

[0032] Then, the face plate 27 having the phosphor screen 22, 



which has a light-absorbing layer (light blocking layer) and a 
phosphor layer of red, green and blue arranged in a stripe pattern, 
is placed on the slide table 14 with the phosphor screen 22 upside. 
On the inner surface of the face plate 27, the peripheral black 

5 matrix 23 of a black pigment and the outer frame part 24 formed 
of a silver paste film are formed on the nondisplay region around 
the phosphor screen 22. The masking tape 25 is adhered to the 
nondisplay region, where the peripheral black matrix 23 and the 
outer frame part 2 4 are formed, to cover the outer edge portion 

10 of the phosphor screen 22. The slide table 14 is provided with 
a displacement preventing mechanism for the face plate 27, and 
its position can be changed depending on the size of the face plate 
27. 

[0033] Then, the transfer film F having the adhesive layer 
15 formed on the metal film 26a is carried to a prescribed position 

on the slide table 14, and the film holddown roller 15 is lowered. 

At this time, the direction of the transfer film F is made 

horizontal to the floor surface by the film holddown rollers 15, 

16. Then, the transfer film F is pressed against the surface of 
20 the phosphor screen 22 by the transfer roller 12 while heating 

it, and then the base film 2 6b is peeled from the transfer film 

F. 

[0034] Here, as the transfer roller 12, a rubber roller which 
has a covering layer of natural rubber or silicone rubber formed 
25 on the outer circumferential surface of a metallic core material 
of iron or the like is applied. It is desirable that the rubber 
covering layer has hardness of 7 0 to 100 degrees and thickness 
of 5 to 30 mm. Besides, the transfer roller 12 is heated such 



that the rubber layer surface as the pressing portion has 
temperatures of 150°C to 240°C, and moved on the surface of the 
base film 26b of the transfer film F at a speed of 1.0 m/min to 
8.0 m/min while applying a pressure to adhere the metal film 2 6a. 
5 It is desirable that the pressing force is in a range of 300 kgf /cm 2 
to 1500 kgf /cm 2 (e.g., 500 kgf /cm 2 ). 

[0035] The ranges of the surface temperature, the pressing 
force and the pressing speed of the transfer roller 12 are 
necessary and sufficient conditions so that the transfer film F 

10 is pressed in a sufficiently heated state by contacting the 
transfer roller 12. If deviated from the above ranges, 
adhesiveness between the phosphor screen 22 and the metal film 
26a shown in Fig. 2 becomes insufficient, and there is a 
possibility that the transfer of the metal film 26a becomes 

15 defective or some cracks are produced as a result of baking. In 
other words, if the surface temperature of the transfer roller 
12 is excessively high, the rubber is damaged by heat and its 
pressing function is lost. If the pressing speed is excessively 
slow, it is not desirable because the base film 26b is excessively 

20 heated to become soft or melted and cut off at the time of peeling. 
And, if the surface temperature of the transfer roller 12 is 
excessively low or its pressing speed is excessively high, it is 
not desirable because the film adhesive agent is heated 
insufficiently, adhesion of the metal film 26a becomes 

25 insufficient, transfer becomes defective partly or a yield 
becomes low. 

[0036] Besides, the transfer roller 12 is provided with an up 
and down mechanism that vertically moves the roller body, and the 
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pressing value can be adjusted in a range of 0 to 1500 kgf/cm 2 . 
And, the slide table 14 is provided with a slide mechanism to move 
in the back and forth direction in the carrying direction of the 
transfer film F as described above. The moving speed of the slide 
5 table 14 , namely the transfer speed, can be changed its set value 
as desired in a range of 0.1 m/min to 10.0 m/min and in a unit 
of 0.1 m/min. 

[0037] If transfer is forcedly performed using the transfer 
film F having many wrinkles, the metal back layer has cracks and 

10 wrinkled defects, a normal metal back is not applied, and the 
prescribed functions are heavily hindered. But, the metal back 
layer forming device 1 of this embodiment can remove the wrinkles 
from the transfer film F by the actions of the film 
wrinkle-removing rollers 3, 5 at the time of pressing by the 

15 transfer roller 12 while heating. As a result, the obtained metal 
back layer 29 has good quality. 

[0038] And, where the base film 26b of the transfer film F is 
peeled, air having an electricity removal effect is blown to the 
peeling surface from the static elimination equipment 11 to 

20 suppress the generation of static electricity. At this time, if 
the generation of static electricity is unattended, there is a 
possibility that surrounding floating matters and the like adhere 
to the transferred metal back layer, and when the next press step 
is then performed, a defect such as a crack, an opening or the 

25 like is produced in the metal back layer, and the prescribed 
functions are considerably deteriorated. 

[0039] The base film 2 6b of the transfer film F, which is through 
the transfer processing, is passed through the film holddown 



roller 16 in conjunction with the adhesive agent coating operation 
which is performed at the rear portion in the carrying direction, 
then passed through the tension rollers 17, and wound by the film 
winding roller 18. The film winding roller 18 is provided with 
5 a drive mechanism such as a motor and has a back tension function 
which holds a tension so that the film is not carried during 
standby. 

[0040] In this embodiment, after the transfer film F is 
disposed on the phosphor screen 22 as described above, the film 

10 adhesive layer is adhered to the top surface of the phosphor screen 
22 by pressing by the transfer roller 12 while heating. Thus, 
after the metal film 26a of Al or the like is transferred onto 
the phosphor screen 22 of the face plate 2 7 from above the masking 
tape 25, the masking tape 25 is peeled together with the metal 

15 film 2 6a which is formed on its top surface to leave the metal 
film 2 6a on only the region where the masking tape 25 is not formed. 
[0041] The coating and drying operations of the adhesive agent 
can be performed efficiently, and the productivity in the metal 
back layer forming step can be improved by suppressing the 

20 generation of wrinkles which might be produced on the transfer 
film and also decreasing the adhesion of foreign substances onto 
the transfer film caused by static electricity. 
[0042] Besides, the metal film 26a transferred in the press 
step can be pressed by the press roller or the like while heating. 

25 Then, organic components are decomposed and removed by calcining 
(baking) the metal film 26a together with the face plate 2 7 to 
a temperature of about 450°C. Thus, a phosphor surface with a 
metal back excelling in adhesiveness between the phosphor screen 



22 and the metal back layer 29 can be obtained. 
[0043] Then, the FED 21 having the formed phosphor surface with 
a metal back as an anode electrode will be described with reference 
to Fig. 3. 

5 [0044] The FED 21 is configured so that the face plate 27 having 
the phosphor surface with a metal back formed in the embodiment 
and a rear plate 28 having an electron emission element 2 8a 
arranged in the matrix are disposed to opposite to each other with 
a small qap of about several millimeters between them, and a high 

10 voltage of 5 to 15 kv is applied between the face plate 27 and 
the rear plate 28. In the drawing, reference numeral 22 is a 
phosphor screen having a stripe light-absorbing layer and a 
phosphor layer, and 2 9 is a metal back layer. Reference numeral 
31 denotes a support frame (side wall). 

15 [0045] The gap between the face plate 2 7 and the rear plate 

28 is extremely small, and discharge (dielectric breakdown) tends 
to occur between them, but the FED 21 has the metal back layer 

29 which is free from unevenness, a crack or a wrinkle and has 
smoothness and flatness, and has high adhesiveness between the 

20 metal back layer 29 and the lower layer phosphor screen 22. 
Besides, display with high brightness, high color purity and 
outstanding reliability can be realized. 
Example 1 

[0046] Then, the present invention will be described in further 
25 detail with reference to an example. It is to be understood that 
the present invention is not limited to the following example. 
Here, a metal back layer was formed by using the above-described 
metal back layer forming device 1 shown in Fig. 1. 



[0047] First, a stripe light-absorbing layer (light blocking 
layer) of a black pigment was formed on the inner surface of the 
face plate 27 by the photolitho method, a slurry containing a 
ZnS-based, Y 2 0 3 -based or Y 2 0 2 S-based phosphor of individual colors 
5 was coated, dried, and patterned was performed by the photolitho 
method. And, with the light blocking part, a phosphor layer of 
three colors of red (R) , green (G) and blue (B) was formed to have 
them adjacent to each other in the shape of a stripe to form the 
phosphor screen 22. On the inner surface of the face plate 27, 
10 the peripheral black matrix 23 of a black pigment and the outer 
frame part 24 of a silver paste film were sequentially formed on 
the nondisplay region around the phosphor screen. 
[0048] Then, a release agent layer having a thickness of 0.5 
^im was formed on the transfer film F shown in Fig. 2, namely the 
15 polyester base film 2 6b having a thickness of 20 fxm. A roll-shaped 
transfer film F having the metal film (Al film) 26a having a 
thickness of 80 nm formed by depositing Al was attached to the 
film withdrawing roller 2 on the upstream side of the metal back 
layer forming device 1 shown in Fig. 1. Then, the transfer film 
20 F was passed to the film winding roller 18 on the most downstream 
side through the film wrinkle-removing rollers 3, 5, the turn 
roller 9, the film holddown rollers 15, 16 and the tension rollers 
17, and tension was applied through the tension rollers 17. 
Subsequently, a resin composition of 90 parts of toluene and 10 
25 parts of vinyl acetate was coated onto the metal film (Al film) 
26a of the transfer film F by means of the bar coater roller 6a 
of the adhesive agent coating equipment 6. Then, air of normal 
temperature (20°C) was blown from the air blower 7 to the coated 



adhesive agent , and hot air (temperature of 80°C) was blown from 
the drying machine 8 to form the adhesive film. 
[0049] Then, the transfer film F was carried to the slide table 
14 and disposed to come into contact with the phosphor screen 
5 (phosphor layer) 22 on the inner surface of the face plate 2 7 placed 
on the slide table 14 . Then, pressing and adhering were performed 
by the rubber transfer roller 12 having hardness of 80 degrees 
and heated to a surface temperature of 200°C at a speed of 4.0 
m/min and a pressure of 500 kgf/cm 2 . Then, the base film 26b was 

10 peeled. Thus, the metal back layer (Al film layer) 29 was formed 
on the phosphor screen 22 of the face plate 27. 
[0050] Then, the metal back layer (Al film layer) 29, which 
was transferred to the phosphor layer 22 on the inner surface of 
the face plate 27, was adhered by pressing at a speed of 1.0 m/min 

15 and a pressure of 900 kgf/cm 2 by a rubber press roller (not shown) 
having rubber hardness of 80 degrees and heated to a surface 
temperature of 175°C. Besides, the face plate 27 having the metal 
back layer (Al film layer) 29 formed by transferring as described 
above was heated (baked) at 450°C to decompose and remove organic 

20 components to form a phosphor surface with a metal back. Then, 
the formed face plate 27 having the phosphor surface with a metal 
back was used to produce the FED 21 by a conventional method. 
[0051] In other words, an electron generating source having 
surface conduction type electron emission elements formed in a 

25 large number in the shape of matrix on a substrate was fixed to 
a glass substrate to produce the rear plate 28. Then, the rear 
plate 28 and the face plate 27 were disposed opposite to each other 
with a support frame 26 and a spacer disposed between them, and 



sealed with frit glass . Then, necessary processes such as sealing 
and exhaust were performed to produce a 10-inch color FED. The 
produced FED 21 was subjected to a drive test at an electron 
accelerating voltage of 5 kV for 1000 hours, but a discharge 
phenomenon did not occur. 

[0052] The present invention was specifically described with 
reference to the embodiments (and example) but the invention is 
not limited to the embodiments, but various modifications may be 
made without departing from the scope of the invention. 
[0053] For example, it can also be configured so that the 
adhesive layer is previously formed on the metal film 26a, the 
transfer film F on which the adhesive layer is formed is wound 
by a method which has release paper sandwiched between the wound 
layers, and it is withdrawn from the withdrawing roller 2 to 
transfer onto the phosphor screen. 

INDUSTRIAL APPLICABILITY 

[0054] According to the present invention, the metal back layer 
forming process that is realized by transferring the metal film 
and the adhesive layer which are on the transfer film to the 
phosphor layer of the face plate can be substantially automated, 
and production efficiency can be improved. 
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